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Skin tumors were induced in C3H/HeNCr1BR mice 
with chronic short-wavelength ultraviolet (UVC) irra-
diation using a germicidal lamp (254 nm). Fifty percent 
of mice had developed tumors by 9 1/z months (range 8-
12 months) . With progressive irradiation, mice devel-
oped multiple tumors on the back reaching a mean of 
2.9 tumors/mouse at 11 1/2 months. No tumors developed 
on the ears. Of 83 lesions examined histologically 66 
(80%) were squamous cell carcinomas, 6 (7%) were fi-
brosarcomas, and 10 (12%) were proliferative squamous 
lesions without evident invasion. Twenty-two squamous 
cell carcinomas were transplanted s.c. into normal syn-
geneic mice and into mice immunosuppressed by adult 
thymectomy, lethal x-irradiation, and bone marrow or 
neonatal liver reconstitution. Transplantation of squa-
mous cell carcinomas was successful in a total of 17/22 
(77%) cases. Only 11/22 (50%) tumors grew progres-
sively in normal mice. Six of 22 (27%) tumors grew 
progressively in immunosuppressed mice but not normal 
syngeneic recipients. Three fibrosarcomas were also 
transplanted. All 3 grew progressively in immunosup-
pressed hosts but failed to grow in normal syngeneic 
recipients. Two fibrosarcomas that were induced by a 
germicidal lamp were found to grow significantly better 
in UVB-irradiated (280-320 nm) mice than in normal 
mice. Conversely, a UVB-induced fibrosarcoma showed 
enhanced growth in UVC-irradiated mice compared to 
growth in normal, age-matched controls. 
As determined in vitro, the action spectra for neoplastic 
transformation, production of pyrimidine dimers, and lethality 
of Syrian hamster embryo cells [1] and mutagenesis and le-
thality of L5178Y mouse lymphoma cells [2] show broad max-
ima at 270 nm. The effectiveness of wavelengths of 290 nm and 
254 nm is quite similar. However, studies with low doses of UV 
radiation in vivo indicate that carcinogenicity peaks at about 
310 nm [3]. It is well established that UVB (280-320 nm) is 
carcinogenic in mice. It has been assumed, however, that UVC 
(210- 280 nm) would be a poor murine carcinogen especially 
since experiments indicate that penetration of short-wave-
Manuscript received June 25, 1982; accepted for publication May 18, 
1983. 
This work was supported in part by Research and Productive Schol-
arship Grant, University of South Carolina. 
* Presented in part at the FASEB meeting, Atlanta, Georgia, April 
12- 17, 1981. Abstract in Fed Proc 40:784, 1981. 
Reprint requests to: Patsy H. Lill , Ph.D., Department of Pathology, 
School of Medicine, University of South Carolina, Columbia, South 
Carolina 29208. 
Abbreviations: 
ATX: adult thymectomized, sublethally x-irradiated mice 
FLATX: adult thymectomized, lethally x-irradiated, neonatal 
liver-reconstituted mice 
SPD: spectral power distribution 
TG: transplant generation 
UVB: ultraviolet, 280- 320 nm 
UVC: ultraviolet, 210- 280 nm 
length UV into mouse skin is poor [4]. However, in early studies 
using small numbers of hairless mice, UVC acted as an efficient 
carcinogen [5], especially when dose was calculated as radiation 
reaching viable cells (6]. 
Studies by Kripke showed that UVB irradiation of haired 
C3H mice induces primarily fibrosarcomas, with the remaining 
tumors squamous cell carcinomas or mixed tumors [7] . Fibro-
sarcomas were usually highly antigenic and failed to grow when 
transplanted into normal syngeneic recipients although most 
grew progressively when transplanted into immunosuppressed 
recipients [7]. Squamous cell carcinomas were less antigenic. 
Forty-five percent of transplanted squamous cell carcinomas 
that successfully grew in immunosuppressed mice fai led to grow 
in normal syngeneic recipients and were thus termed highly 
immunogenic. Subsequent work has shown that rejection of 
UVB-induced tumors is correlated with development ofT cell-
mediated cytotoxicity to regressor tumors [8-10]. 
Chronic irradiation with UVB induces a state of susceptibil-
ity to transplanted UVB-induced tumors which is fu lly devel-
oped 2-3 months before the appearance of the first autochtho-
nous tumor. This susceptibility extends to all syngeneic UVB-
induced tumors including those tumors that are rejected by 
normal, age-matched controls (7]. Studies have shown that the 
fai lure of UVB-irradiated mice to reject UVB-induced tumors 
is due to a t heta-positive [11,12], Ia+ [12] suppressor cell. 
Although it is established that UVC is carcinogenic in mice, 
there had been no investigations to determine whether the 
biologic behavior of UVC-induced tumors is similar to that of 
UVB-induced tumors. This is of importance since much of the 
information on in vitro effects of UV radiation has been gath-
ered using a germicidal lamp (UVC) whereas skin cancer is 
caused by the UVB in sunlight. If the biologic and immunologic 
effects of UVC are similar to those of UVB, the applicability 
of this work to the induction of human skin cancer is strength-
ened. Therefore, this study was undertaken to determine 
whether (1) UVC would have similar carcinogenic potency in 
C3H mice as does UVB, (2) irradiation with UVC would induce 
highly immunogenic tumors as does UVB, and (3) UVC would 
induce tumors with similar antigenic characteristics to those 
inquced by UVB. 
MATERIALS AND METHODS 
Mice 
Female C3H/HeNCr1BR(MTV-) mice were obtained from the 
Charles River Breeding Laboratories. They were maintained in con-
ventional animal quarters and given Wayne breeder mouse food and 
water ad libidum. 
Irradiation 
The lamp used in these studies was a G 10T5 1/2 (American Ultra-
violet, Chatham, New Jersey) emitting UV primarily at 253.7 (254) 
nm. The dose rate at the level of the mice was 12 J/m2/s at the 
beginning of the experiment and the exposure time was calculated to 
deliver 3 X 104 J / m2/week. Approximately monthly, the output of the 
lamp was checked using a J225 Blak-Ray ultraviolet meter (American 
Ultraviolet). As the output dropped, the length of the exposure time 
was then adjusted to maintain the weekly dose at a constant level. 
At the end of the experiment the spectral power distribution (SPD) 
was measured by Dr. Edward DeFabo, Cancer Biology Division, NCI-
Frederick Cancer Research Facility, Frederick, Maryland. The SPD 
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FIG 1. Spectral power distribution of the germ icidal lamp. The 
emission lines represented in t his figure account for 99% of the tota l 
emitted energy. 
was measured from 250-360 nm (Fig 1). The tota l output was 11.4 J / 
m2/s (cosine corrected) at 15 em from the detector. The output from 
250-280 nm was 10.9 J/m2/s and t he output from 280- 320 nm was 0.45 
J/m2/s. As a germicidal lamp ages, the ratio of UVC/UVB decreases 
with time (personal communication, Dr. Edward DeFabo). Therefore, 
since t he SPD was measured at t he end of the experiment the maximum 
dose of UVB received by the mice was 3.9% of the UVC or 1170 J / m2/ 
week. 
Hai r was removed from the dorsum of female C3H/ HeNCr1BR 
(MTV-) mice once a week using Oster small animal clippers and a size 
40 blade (A. H. Thomas, Philadelphia, Pennsylvania). Mice were 
irradiated in open cages Monday, Wednesday, and Friday. Forty mice 
were UV irradiated until they died or were killed for study. Median 
t ime for tumor production was calculated by a li fe-table analysis [13]. 
Mice were treated for 3 months with UVB in the laboratories of 
Margaret Kripke as described previously [8]. Briefly, mice were treated 
for 1 h 3 times per week using a bank of 6 Westinghouse FS40 sunlamps 
which delivered 9.0 J/m2/s 20 em from the lamp. Since the mice were 
irradiated through a wire cage top and 65% of the energy was UVB, it 
has been estimated that the dose of UVB delivered to the mice was 2.9 
J/m2/s. The UVB-irradiated mice used in this study were t he generous 
gift of Dr. Margaret L. Kripke, NCI-Frederick Cancer Research Facil-
ity. 
Tumor Histology 
Mice were killed when they became moribund and tumor tissue was 
fixed in formalin and stained with hematoxylin and eosin for diagnosis. 
Occasionally, specimens for histology were taken from mice found dead 
in the cages. 
Immunosuppression 
Four-week-old C3H/ HeN mice were t hymectomized and 2-4 weeks 
later given 1000 rads whole-body irradiation with a Cobalt 60 telether-
apy unit. The following day t he mice received cells from 1 fetal or 
neonatal (< 12 h) liver or 2 X 107 bone marrow cells i.v. These mice 
were severely immunosuppressed. They do not make antibody to sheep 
red blood cells and also lack t heta-positive cells as measured by im-
munofluorescence (P. Lill , unpublished observations). 
Tumor Transplantation 
After killing the mouse by cervica l dislocation, the tumor was dis-
sected away from the mouse and cut down the center with a scalpel. 
Surrounding connective tissue and necrotic a reas were trimmed away 
and discarded. Solid, grossly viable tumor tissue was placed in fresh 
Hanks' balanced salt solution and cut with a scalpel into 1- to 2-mm'1 
fragments. One fragment each was t ransplanted s.c. on t he abdomen 
into 5 normal , 3- 5 immunosuppressed, or 5- 10 UV -irradiated recipients 
using a 13-gailge trocar. Mice were toe clipped for identification and 
the length and width of the tumors measured weekly using Jamison 
calipers. 
UV2237 is a UVB-induced fibrosarcoma . The cell line was the 
generous gift of Dr. Margaret L. Kripke, NCI-Frederick Cancer Re-
search Facility , in whose laboratory the tumor was induced. 
RESULTS 
Tumor Production by UVC 
Of 40 mice in the experiment, 3 died without tumors after 9, 
43, and 63 weeks of irradiation, respectively. The first tumors 
occurred after 8 months of irradiation and by 52 weeks 97% of 
the mice had developed tumors (see Fig 2). The median time 
to tumor appearance was 43 weeks. 
As the length of t ime mice had been irradiated and thus the 
total dose of irradiation increased, the numbers of mice bearing 
multiple tumors increased (see Table I). The mean number of 
tumors per mouse (number tumors recorded/ number tumor-
bearing mice) was 2.9. The median number of tumors developed 
in l1 1/2 months. 
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FIG 2. Rate of tumor appearance. Mice were treated with UVC 
irradiation 3 times per week. Dorsal hair was clipped weekly. T he 
experimenta l group consisted of 40 fema le C3H mice. 
TABLE I. Increase in mice bearing multiple tumors as a function of 
time 
Months of UVC No. of mice 
Percent of mice bearing given 
number of tunwrs 
irradiation bearing tumors a 
1 b 2 3 5 6 
8 2 100< 0 0 0 0 0 
9 15 87 13 0 0 0 0 
10 26 65 23 8 4 0 0 
11 22 18 36 32 9 5 0 
12 16 6 25 44 6 19 0 
13 9 0 11 44 22 11 11 
14 1 0 0 0 0 0 100 
"Data at each t ime point refers to mice a live and bearing tumors at 
t hat t ime; mice alive and not bearing tumors or mice previously killed 
not included. 
b Number of tumors per mouse. 
c Expressed as percent. 
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It is of interest that all tumors appeared on the back of t he 
mouse. No tumors appeared on the ears, the tail, or the snout. 
This is in marked contrast to tumors induced by UVB wherein 
39% of the tumors were on the ears (14]. 
In contrast to early effects of similar doses of UVB, there 
was no peeling or scarring although early in treatments some 
erythema was noted. 
Histopathology of Tumors 
Tumor histology was examined in 29 of the 37 mice and 83 
suspected tumors were examined. Sixty-six tumors (80%) were 
diagnosed as invasive squamous cell carcinomas. These tumors 
ranged from well-differentiated to poorly differentiated tumors 
with areas of spindle cells. Ten (12%) were proliferative squa-
mous lesions without evidence of invasion. Six tumors (7%) 
were invasive fibrosarcomas. One lesion grossly identified as a 
tumor had the histologic appearance of a cystic dilatation of a 
hair follicle. 
Growth of Tumor in Normal and Immunosuppressed Hosts 
Twenty-two squamous cell carcinomas from 20 mice were 
each transplanted into 5 normal mice and 3-5 immunosup-
pressed mice. In 17 cases, the transplanted tumors grew in the 
recipient mice. In 6 of 17 successful transplants, the tumors 
grew progressively in FLATX mice, but not normal mice (Table 
II) . In 2 cases, thll first transplant generation (TG) was again 
TABLE II. Growth" of transplanted UVC-induced tumors 
Normal syngeneic lmmunos':'ppressed• 
control m1ce 
Fibrosarcoma 
Squamous cell carci noma 
0/3 (0%) 
11/22 (50%) 
3/3 (100%) 
17/22 (77 %) 
"Progressive growth in at least 1 mouse. 
b Adult thymectomized lethally irradiated (1000 rads), and reconsti-
tuted i.v. with 1 x 107 bone marrow cells or a suspension of 1 neonatal 
liver. 
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FIG 3. Comparison of growth rates of UV3-13b implants, a UVC-
induced squamous cell carcinoma, in mice irradiated 3 t imes weekly 
with UVB for 3 months. UVB-treated mice (0), normal controls (e) . 
Tumor size is the product of 2 perpendicular diameters measured on 
each tumor and is given as the mean for a ll animals in the group. There 
were 9-10 animals per group. The differences in tumor size were 
statistically significant only in the third week (p < .01). 
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TABLE Ill. Growth" of UVC-induced tumors in UVB-irradiated mice 
Treatment of Mice 
Tumor 
5-24c 
3-13d 
None 
1/10 
1/10 
UV irradiated• 
7/10d 
10/10' 
4/4 
4/4 
• Number of mice bearing progressively growing tumors/number of 
mice in group. Both tumor 5-24c and 3-13d were in the fourth trans-
plant generation . 
1
' Mice were irradiated with UVB 1 h/day, 3 days/week for 3 months 
at a dose of 2.9 J/m2/s. 
' Adult (4 weeks) thymectomized and given 500 rads approximately 
2 weeks later. 
d p < .01 by Fisher Exact Test. 
' p < .0001 by Fisher Exact Test. 
200 
('I 
E 150 
_§ 
.. 
N 
II) 
0100 
E 
.= 
50 
2 3 
Weeks Post Tumo r Cha l lenge 
FIG 4. Comparison of growth rates for UV2237, a UVB-induced 
fibrosarcoma, in mice irradiated 3 t imes weekly with UVC for 3 months. 
UVC-treated mice (0), normal controls (e) . Tumor size is the product 
of 2 perpendicular diameters measured on each tumor and is given as 
t he mean for all 5 animals in the group. The differences in tumor size 
were statistically significant in all weeks except for the first (p < .05). 
transplanted to normal and immunosuppressed mice. In both 
cases further transplant generations, 1 second TG and 1 third 
TG, grew progressively in normal mice as well as in immuno-
suppressed mice. Tumors that grew in both normal and im-
munosuppressed mice did not show a greater growth rate in 
immunosuppressed mice compared to normal mice. 
Four of 22 squamous cell carcinomas when transplanted into 
immunosuppressed mice were found to invade deeply into the 
body wall and seed themselves in the peritoneal cavity. Two of 
those tumors also produced grossly visible and histologically 
confirmed lung metastases. An additional 8 tumors were found 
to invade deeply into the body wall in immunosuppressed mice. 
Occasionally, the tumor eroded the body wall so that a tract 
opened to the peritoneal cavity. In at least 1 case this occurred 
in normal mice without gross evidence of tumor growing within 
the peritoneum or lung metastases. 
Three fibrosarcomas were also transplanted. All grew in 
immunosuppressed mice whereas none grew in normal synge-
neic recipients. The tumors did not invade in normal or im-
munosuppressed recipients. Second and third TGs retained the 
high antigenicity. 
Growth of UVC-Induced Tumors in UVB-Irradiated Hosts 
Fragments of a UVC-induced squamous cell carcinoma were 
trocar implanted s.c. into syngeneic mice which had been 
irradiated with UVB for 3 months (Fig 3). The tumor, 3-13b, 
grew in all implanted mice, 10 per group. There was a slightly 
greater growth rate in UVB-irradiated mice although the dif-
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ference was statistically significant only in the third week (p 
< .01). The experiment was terminated after the fourth week 
since 2 of 10 UVB-irradiated mice died. 
Two UVC-induced fibrosarcomas were also implanted s.c. in 
UVB-irradiated mice. The results are presented in Table III. 
Both tumors grew in significantly more UVB-irradiated mice 
than in normal age-matched controls. Both tumors grew m 
100% of immunosuppressed mice. 
Growth of a UVB-Jnduced Tumor in UVC-Irradiated Mice 
Mice were irradiated for 3 months with UVC prior to tumor 
challenge. This is 4112 months prior to the appearance of pri-
mary, UVC-induced tumors. Mice were challenged with 1 X 104 
viable cells of UV2237, a syngeneic UVB-induced fibrosarcoma 
grown in tissue culture. Results are presented in Fig 4. The 
UVB-induced tumor grew significantly better in UVC-irradi -
ated mice than in normal, age-matched controls. 
DISCUSSION 
The rate at which UV radiation is delivered affects tumor 
production [15]. Therefore, it is difficult to compare the relative 
carcinogenic potencies of other lamps since the spectrum, the 
total dose, and the rate at which the irradiation was delivered 
vary considerably from one report to another. The mean latent 
period for tumor appearance in this experiment was 43 weeks 
with a dose of 3 X 104 J/m2/week. If latent period is a measure 
of potency of a carcinogen, UVC is less potent than UVB as 
emitted by a Hanovia #30620 model lamp with a #616A-13 100 
W quartz tube [16]. The Hanovia lamp produced tumors with 
a median latent period of 45 weeks, 60 weeks, and 72 weeks 
with a dose of 65 x 102 , 22 x 102 , and 6.5 x 102 J/m2/week, 
respectively. The greatest dose was given as a 60-s exposure 3 
times per week. Also, the median latent period of tumors 
induced by a 1-h exposure 3 times per week with a Westing-
house FS40 sunlamp at a dose of 4.8 x 104 J/m2/week is 7112 
months, approximately 32 weeks. It is clear from this study, 
however, that UVC is carcinogenic in C3H mice at a dose which 
does not cause acute skin damage other than transient ery-
thema. 
Skin tumors induced by a germicidal lamp in C3H haired 
mice are primarily squamous cell carcinomas. However, 7% of 
the tumors induced were fibrosarcomas. This is similar to the 
results of Forbes and Urbach in HRS/J mice [5]. Five percent 
of 40 tumors induced in 6 HRS/J mice after 40 weeks of UVC 
irradiation were also fibrosarcomas . Their treatment schedule 
used an escalating dose of UVC irradiation so that mice received 
6 X 103 J/m2/week for 9 weeks, 12 X 103 J/m 2/week for 6 weeks, 
and 24 x 103 J/m2/week the final 25 weeks of treatment. The 
latent period to 50% tumor incidence for HRS/J mice was 17 
weeks, which is much less than the 43-week median latent 
period obtained in this study using haired C3H/HeN mice 
which received 3 X 104 J/m2/week. Therefore, either HRS/J 
mice are more sensitive to the carcinogenic effects of UVC, or 
daily exposure of mice to UVC irradiation is more efficient in 
producing tumors. 
In contrast, a 10-fold greater weekly dose of UVC than used 
in the present experiment delivered to unshaved, haired strain 
A albino mice resulted in a 20% tumor incidence when mice 
were sacrificed after 8 months of UVC irradiation [6]. Two of 
the 5 tumors were fibrosarcomas . Mice were also irradiated 
with a germicidal lamp filtered through a Corex D filter which 
removes the 254 nm line but transmits the smaller amounts of 
longer carcinogenic wavelengths. No tumors were induced by 
the filtered lamp. Therefore, the fibrosarcomas resulted from 
penetration of UVC into the dermis or from the combined 
effect of UVC and small amounts of UVB. 
In vitro measurements of penetration of murine and human 
skin by UVC and UVB show that UVC does not penetrate as 
well as does UVB [4] . Induction of fibrosarcomas by a germi-
cidal lamp is evidence that UVC may penetrate to the level of 
murine dermis. However, germicidal lamps do emit low levels 
of UVB and it may be argued that the fibrosarcomas were 
induced by low levels of UVB. Measurements taken at the end 
of the study, when the ratio of emitted UVB to UVC would be 
highest, show that the highest dose of UVB given the mice was 
1170 J / m2 / week. The median latent period of the fibrosarcomas 
induced in the present study was 51 weeks with a range of 46-
56 weeks. It is possible that UVC is capable of penet rating 
through murine epidermis into the dermis. In fact, the dermis 
of mice irradiated 10- 12 months with UVC showed broadening 
and disrupted organization of collagen bands. It should be noted 
that these dermal changes could be due to direct effects of UV 
on the dermis or indirect effects caused by inflammation re-
sulting from the damaging effect of UV on the epidermis [17]. 
It is difficult to compare dose-response relationships among 
different studies since conditions such as proportions of wave-
lengths in the lamps and dose rate are not identical. However, 
the dose of UVB delivered by the germicidal lamp used in this 
study is probably too low to account solely for the production 
of tumors with a median latent period of 43 weeks since it has 
been previously reported that a dose of 2200 J / m2/week UVB 
induced tumors in C3H mice with a medium latent period of 
60 weeks [16]. In addition, the majority of the UVB emitted by 
the germicidal lamp used in this study consisted of 200 J/m2/ 
week at 297 nm, 84 J/m2/ week at 303 nm, and 900 J/m2/week 
at 313 nm. Using a monochronomator, Freeman [3] reported 
that 420 J/m2/week at 290 nm or 600 J / m2/week at 310 nm 
applied to the ears of albino mice resulted in no tumors in 
about 66 weeks. A dose of 600 J/m2/ week at 300 nm resulted 
in tumors in 50% of the mice in 65 weeks. Again, therefore, 
using the above figures the UVB emitted by the UVC lamp is 
probably not great enough to account for tumors induced with 
a latent period of 43 weeks. There is a possibili ty ofUVB acting 
as a cocarcinogen with UVC which was not addressed by this 
experiment and cannot be addressed with the data available. 
Comparison of the antigenicity of tumors induced by UVB 
and by UVC show some similarities although the squamous cell 
carcinomas induced by UVC tended to be less antigenic . Forty-
five per~ent of squamous carcinomas induced by Kripke [7] in 
C3H m1ce w1th UVB were highly antigenic compared to 27% 
induced by UVC in this study. Only 3 UVC-induced fibrosar-
comas were transplanted but all were antigenic as were 100% 
of 10 UVB-induced spindle cell tumors [7]. Therefore, UVC 
induces a greater percentage of squamous cell carcinomas in 
C3H mice than is reported for UVB. There is a tendency for 
the percentage of antigenic squamous cell carcinomas induced 
by UVC to b~ less than reported as induced by UVB [7], 
although the differences were not statistically significant. Fur-
ther experimentation comparing larger numbers of tumors will 
be necessary to determine whether in fact UVC-induced squa-
mous cell carcinomas are less antigenic than those induced by 
UVB. 
Kripke in 1974 [7] reported that mice irradiated with UVB 
were susceptible to challenge with UVB-induced tumors that 
were rejected by normal, age-matched controls. It was later 
reported that C3H mice chronically irradiated with UVB de-
veloped theta-positive [11,12], Ja+ [12] suppressor cells which 
were responsible for suppression of the immune response to 
UVB-induced tumors. The growth of tumors induced by agents 
other than UVB, such as viruses and chemical carcinogens, was 
not found to be altered by UVB irradiation of recipients [18] . 
Therefore, it was concluded that the suppressor cell induced by 
UVB recognized only UVB-induced tumors. In the experiments 
prese~ted here, it was found that UVC-induced tumors grew in 
a sigmficantly greater number of UVB-irradiated mice than in 
normal, age-matched controls. Therefore, it is possible that the 
suppressor cells induced by UVB also recognize UVC-induced 
tumors. In addition, since a UVB-induced tumor showed en-
hanced growth in UVC-irradiated mice, UVC irradiation of 
mice may induce suppressor cells that also recognize UVB-
induced tumors. The possibility of course exists that the UVB 
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emitted by t he germicidal lamp was responsible for t he en-
hanced growth of a UVB-induced tumor in the UVC-irradiated 
mice. Unfortunately, the data do not exist to make direct 
comparisons. However, DeFabo and Kripke [19) reported that 
a total dose of 21.6 kJ/m2 of UVB rendered 56% of BALB/c 
mice susceptible to challenge with a UVB-induced tumor 8 
weeks after irradiation. The dose of UVB received by C3H mice 
in the experiment reported here was 16 kJ/m2 . BALB/c mice 
are more sensit ive to the carcinogenic effects of sunlamp irra-
diation than are C3H [14) but similar comparisons for the 
sensitivity to UVB radiation-induced unresponsiveness to 
UVB-induced tumors have not been published. However, filtra-
tion of sunlamp irradiation through a Mylar filter removed 
99% of radiation at wavelengths less than about 315 nm and 
also agrogated induction of UVB-induced susceptibility to 
UVB-induced tumors [20]. As discussed above, 77% of the UVB 
emitted by the germicidal lamps was at 313 nm. The mice would 
have received a total of only 4 kJ/m2 at 297 and 303 nm. Unless 
the action spectrum for initiation of the susceptibility to trans-
plantation of UVB-induced tumors has a very sharp cutoff, 
that is between 313 nm and 315 nm, it seems unlikely that the 
UVB emitted by the germicidal lamp was solely or even signif-
icantly responsible for the observed susceptibility of UVC-
irradiated mice to challenge with the UVB-induced tumor. 
However, no definitive statement can be made without further 
research. 
Therefore in summary, the preliminary results obtained in 
these experiments indicate that the biologic behavior of tumors 
induced by short-wavelength UV irradiation is simi lar to tu-
mors induced by sunlamp irradiation. 
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